Expression of tranferrin receptors in the pineal gland of postnatal and adult rats and its alteration in hypoxia and melatonin treatment.
Transferrin receptors (Tfrc) are membrane bound glycoproteins which function to mediate cellular uptake of iron from transferrin. We examined expression of Tfrc in the pineal gland of rats of different ages from 1 day to 12 weeks. The mRNA and protein expression of Tfrc increased up to 6 weeks of age and decreased in 12 week rats. Tfrc immunoreactivity was observed on pinealocytes and macrophages/microglia. By immunoelectron microscopy, the immunoreaction in pinealocytes was observed in the cytosol, on mitochondria and plasma membrane whereas in macrophages/microglia it was localized on the plasma membrane in 1-day to 2-week old rats. In older rats, the immunoreaction product in pinealocytes was associated with the plasma membrane and mitochondria only. Iron localization was observed in pinealocytes as well as macrophages/microglia. It is suggested that Tfrc are required for uptake of iron for cell proliferation and maturation in the pineal gland upto 6 weeks of age. The significance of Tfrc expression on mitochondria is speculative. They may be involved in iron transport to the mitochondria or for regulation of the secretory activity of pinealocytes. The TfrcmRNA and protein expression increased significantly in response to hypoxia in 12-week rats and this coincided with intense iron staining of the pinealocytes and macrophages/microglia. It is concluded that increased expression of Tfrc in response to hypoxia leads to excess cellular uptake of iron which may be damaging to the cells. Melatonin administration in hypoxic rats may prove to be beneficial as it reduced the Tfrc expression.